Histone chaperone CHAF1A impacts the outcome of fluoropyrimidines-based adjuvant therapy in gastric cancer by regulating the expression of thymidylate synthetase.
Outcome in adjuvant chemotherapy of gastric cancer (GC) has considerable stage-independent variability, which underscores the need for prognostic or predictive molecular markers. CHAF1A promotes tumor growth while its impact on chemotherapy outcome remains unknown. CHAF1A protein expression was measured in independent discovery and validation sets that included 86 and 325 patients respectively who received fluoropyrimidines-based adjuvant chemotherapy after radical gastrectomy. The chemosensitizing effect of CHAF1A knockdown was investigated in vitro. Bioinformatics analysis based on RNA-seq and proteome data from public database was performed to investigate the potential mechanisms and further validation was conducted. In both the discovery and validation sets, CHAF1A expression level was an independent predictor for disease-free survival (HR = 4.25; 95% CI: 2.31-7.79; P < 0.001; and HR = 1.91; 95% CI: 1.03-3.54; P = 0.039, respectively) and overall survival (HR = 3.25; 95% CI: 1.75-6.05; P < 0.001; and HR = 2.42; 95% CI: 1.12-5.20; P = 0.024, respectively) in patients with non-cardia GC but not in those with cardia GC. In GC cells, CHAF1A knockdown significantly decreased the IC50 of 5-FU. Bioinformatics analyses indicated that CHAF1A correlated with folate metabolism and the expression of thymidylate synthetase (TS). Furthermore, CHAF1A knockdown significantly reduced TS expression in GC cells and CHAF1A positively correlated with TS protein expression in tumor tissues. Finally, ten proteins potentially relevant to the regulation of TS expression by CHAF1A were identified using online tools based on RNA-seq and proteome data. CHAF1A may impact adjuvant chemotherapy outcome of GC by regulating the expression of TS.